Preparation of soy milk
The preparation of soy milk from whole soy seeds was described by adopting the procedure of Sengupta et al., (2013).
Preparation of coagulant solution
Citric, lactic acid, tartaric acid and calcium lactate were used as coagulant and each of them (2%) was dissolved in distilled water separately to prepare coagulant solution (Aneja et al., 2002) .
Preparation of Chhana and Rasgulla (Cheese ball) from soy milk
Chhana and rasgulla were prepared from soy milk using the method suggested by Aneja et al., (2002) but with a slight modification. Schematic diagram for the preparation of chhana and rasgulla was given in Fig 1. 
Fig 1 Flow diagram for manufacturing NDR from soymilk
NDRs: non-dairy rasgullas; CNDR: citric acid coagulated non-dairy rasgulla; LNDR: lactic acid coagulated non-dairy rasgulla; TNDR: tartaric acid coagulated non-dairy rasgulla; CLNDR: calcium lactate coagulated non-dairy rasgulla.
After completion of precipitation of soya milk (pH 5.4) with coagulating agent, chaana was collected in a cheese cloth and the whey was drained off by squeezing the lump (milk solid) as much as possible (20-25 min) . The lumps of chhana were softened uniformly by messing. Chhana was kneaded thoroughly until visible separation of fat was occurred on the palms to form dough. This dough was converted to chhana balls by rolling between hand palms for 1 min without forming any crack on the balls surface (Yadav et al., 2012) otherwise these balls usually lost their integrity during cooking. For cooking and soaking of rasgulla cooking syrup (40% w/v, 55°− 60 °Brix) and soaking syrup (35°− 40 °Brix) were prepared separately. The chhana balls (8gm) made by different coagulants were cooked in the boiled cooking syrup solution for 10-15 minutes. The cooked balls were then collected from the deep pan and placed in the freshly prepared soaking syrup solution for 20 hr in which 4-5 drops of purified rose water was sprinkled. Dairy rasgulla purchased from local shop was used as control. Four different types of NDRs were manufactured and designated as CNDR: citric acid coagulated non-dairy rasgulla; LNDR: lactic acid coagulated non-dairy rasgulla; TNDR: tartaric acid coagulated non-dairy rasgulla; CLNDR: calcium lactate coagulated non-dairy rasgulla. The control dairy rasgulla (DR) and non-dairy rasgullas (NDRs) were stored in closed container at 4 °C for 30 days.
Proximate composition of DR and NDRs
The proximate composition (protein, fat, moisture, total solids and ash content) of DR and NDRs from different coagulants were carried out in triplicate using the standard methods of AOAC, (2005). Fat was determined according to Bligh and Dyer (1959) method by some process modification. Carbohydrate content was calculated by difference [100─ (moisture + crude protein + lipid +ash)]. Energy values were obtained using the Atwater formula (Merrill and Watt, 1973) .
Penetration property of DR and NDRs
The penetration property of DR and NDRs were determined by a Penetrometer (Stanhope-Seta Surrey, England) using the cone-form penetration body with an apical angle of 45° and a weight of 72.5 g (Sanli et al., 2013) . The depth of penetration was measured at 5 s at a product temperature of 25°C. 
Colour property of DR and NDRs

Sensory evaluation of DR and NDRs
Freshly prepared DR and NDRs were kept at 37°C for 24 h for sensory evaluation. 20 members were chosen from School of Community Science and Technology, IIEST, Shibpur, Howrah, West Bengal. They developed a consensus evaluation for flavor attributes for DR and NDRs and the evaluation was carried out at Nine Point Hedonic Scale. The quality properties that were evaluated were color, taste, flavor and overall acceptance. The quality information contained on the sensory performance was indicated as 9=like extremely, 8=like very much, 7=like moderately, 6=like slightly, 5= neither like or dislike, 4=dislike slightly, 3= dislike, 2=dislike very much, 1=dislike extremely (Sengupta et al., 2013).
In vitro multienzyme protein digestibility of DR and NDRs
The in vitro protein digestibility of DR and NDRs was carried out using the method of Hsu et al., (1977) . A suspension of the rasgulla from each coagulant was prepared by dissolving 1.75 gm in 50 ml distilled water. The pH of the suspension was adjusted to 8.0 with 0.1 M NaOH, while stirring in a water bath at 37 0 C. A multienzyme solution consisting of 1.6 mg mL -1 trypsin, 3.1mg mL 
Y=210.46-18.10X
Where,Y= in vitro digestibility (%) and X= pH of the sample suspension after 15 min digestion with the multienzyme solution.
Statistical analysis
Statistical analysis of data collected from different parameters was performed by using analysis of variance (ANOVA) and the means were compared across groups by Tukey test. All analyses were carried out in triplicates with the OriginPro 8 and the significant differences were determined at p ≤ 0.05.
RESULTS AND DISCUSSION
Proximate composition of DR and NDRs on 0 day at 4 ⁰C in a refrigerator Table 1 represented the proximate composition of DR and NDRs and it was found that there were significant differences in the proximate composition of NDRs (p≤0.05) in comparison with DR. CNDR recorded high fat value (4.95±0.18; p<0.05) followed by LNDR (4.39±0.17; p<0.05), TNDR (4.23±0.16; p<0.05) and CLNDR (3.56±0.15; p<0.01). Control DR had higher fat value (7.86±0.29; p<0.05) than those of all the NDRs. These values of fat are higher than the values (1-1.2%) obtained by Garg et al., (2014). The same value about fat content of soy rasgulla was observed by Nande et al., (2008). They also showed that fat content in freshly prepared soy based rasgulla was low as compared to dairy rasgulla. Bhattacharya and Raj (1980) also reported lesser fat content in non-dairy rasgulla which was due to lesser fat content in non-dairy channa. TNDR recorded high value of protein (16.28±0.38; p<0.01) followed by CLNDR (15.24±0.36; p<0.05), CNDR (13.67±0.35; p>0.05) and LNDR (7.89±0.22; p<0.01). Protein value of DR (8.24±0.05; p<0.01) was higher than LNDR (7.89±0.22; p<0.01), but was lower than the values obtained for other three types of NDRs. The moisture content of LNDR (51.20±0.56; p<0.01) was significantly higher than that of other NDRs. The variation in the moisture content of NDR prepared with different coagulants was probably due to the differences in gel network within the non-dairy rasgulla particles that was influenced by different coagulating agents towards the water holding capacity of soy protein gels. It may also be due to the unique coagulating properties of different coagulating agents (Yakubu, et al., 2013 TNDR (221.79±7.50; p<0.05) and CLNDR (222.08±7.40; p<0.05). The energy value of DR was relatively higher than all NDRs. It was reported that rasgulla containing low-fat and high protein was helpful in lowering body weight (Kolanowski, 1977) . Dairy rasgulla when stored at refrigerated condition had a shelf life of more than 40 days and not more than 6 days at room temperature. (control) . DR: Dairy rasgulla; NDRs: non-dairy rasgullas; CNDR: citric acid coagulated non-dairy rasgulla; LNDR: lactic acid coagulated non-dairy rasgulla; TNDR: tartaric acid coagulated non-dairy rasgulla; CLNDR: calcium lactate coagulated non-dairy rasgulla. In case of TNDR penetration values remained constant up to 20 days of storage and then decreased up to 30 day of storage. These results revealed that penetration values of all the five types of rasgulla sample were gradually decreased during the storage period and thus the quality of NDRs made by different coagulants was gradually decreased during storage period. The penetration values of different NDRs were higher than that of control. It can be concluded that penetration properties of NDRs were significantly affected by types of coagulants. The penetration properties of NDR varied significantly with the level of fat and moisture content as well as difference in coagulants. From the present study it can be concluded that among four types of coagulants used for the preparation of NDR from soy milk, tartaric acid is the best coagulant for providing best penetration properties. Nande et al., (2008) showed that texture wise NDRs were rated better than that of DR however, differences were not significant. Fat played a dramatic role in the rheological factors of rasgulla. On the other hand Haque et al., (2003) observed that the chhana produced from cow milk had a soft body and smooth texture, more suitable for rasgulla preparation than soy milk chhana, which had coarse and granular body. Our studies overcome the problem of making NDRs in respect of textural characteristics and tartaric acid coagulant nondairy rasgulla (TNDRs) was most promising among other NDRs in this context. (control) . DR: Dairy rasgulla; NDRs: non-dairy rasgullas; CNDR: citric acid coagulated non-dairy rasgulla; LNDR: lactic acid coagulated non-dairy rasgulla; TNDR: tartaric acid coagulated non-dairy rasgulla; CLNDR: calcium lactate coagulated non-dairy rasgulla.
Penetration property of DR and NDRs during storage at 4 ⁰C in a refrigerator
Colour properties of DR and NDRs using different coagulating agentsduring storage at 4 ⁰C in a refrigerator
Change in color in rasgulla samples was an important parameter in assessing the quality of this sweet product. The change of color for all the rasgulla samples was measured over the total storage period from 0 days up to 30 days and was compared. The results were represented in the (control) . L* value represents lightness and darkness with a range from black (0) to white (100), a*value represents the green-red spectrum with a range from green (-100) to red (+100), while b* value represents blue-yellow spectrum with a range from blue (-100) to yellow (+100). c value represents chroma and h value represents hue angle. DR: Dairy rasgulla, NDR: Non-dairy rasgulla, NDR: CNDR: citric acid coagulated non-dairy rasgulla; LNDR: lactic acid coagulated non-dairy rasgulla; TNDR: tartaric acid coagulated non-dairy rasgulla; CLNDR: calcium lactate coagulated non-dairy rasgulla
Sensory evaluation of DR and NDRs during storage at 4 ⁰C in a refrigerator
The sensory evaluation of DR and NDRs produced using various coagulants and stored at 4 0 C for 30 days was shown in Table 4 . The results revealed that general acceptability of DR and NDRs was gradually decreased during storage as exemplified by color, aroma and texture of rasgulla samples. The mean scores of DR and NDRs for color gradually decreased on storage. LNDR showed a significantly lower score (5.59±0.15; p<0.05)for color than DR (6.29±0.85; p>0.05) other NDRs prepared using CNDR (7.08±0.69; p>0.05), TNDR (7.06±0.19; p<0.05) and CLNDR (6.75±0.18; p<0.001) on 30 th day of storage. The mean aroma score of DR and NDRs produced using different coagulants was also decreased during storage. Results showed that this decrease was more significant in case of DR (6.33±0.59; p>0.05), CNDR (6.43±0.69; p>0.05) and LNDR (6.40±0.18; p>0.05) at 30 th day of storage. A decreasing trend of mean texture score was observed for all the types of NDRs including DR during the storage period. A significant lower texture score was observed for LNDR at 30 th day of storage (6.28±0.18;p>0.05).
In general over all acceptability for NDR and DR were gradually decreased from 0 day of storage and it was lowest for 30 days of storage. Over all acceptability scores of NDR prepared from LNDR was lower (6.11±0.17; p>0.05) than that of other NDRs and DR for the storage period. Relatively lower overall acceptability scores for LNDR were due to lower scores for other sensory attributes. Overall acceptability scores for TNDR (7.63±0.22; p<0.01) and CLNDR (7.65±0.22; p<0.001) were significantly higher among all treatments throughout the period of storage. Thus, on the basis of analysis of different physicochemical and sensory parameters, tartaric acid proved to be optimum in the preparation of NDR. The result revealed that overall acceptability of LNDR was lower than that of DR. On the other hand it was observed that CNDR, TNDR and CLNDR had higher overall acceptability than DR. These findings were similar with the observations of Nande et al., (2008), Katara and Bhargava, (1990) who showed that slightly lower score in overall acceptability was obtained when the attribute of appearance of NDRs was compared with that of DR. 
CONCLUSION
Suitability of different coagulants (citric acid, tartaric acid, lactic acid and calcium lactate) for the manufacture of rasgulla was evaluated on the basis of proximate composition, hardness, color values and sensorial attributesand were compared with the respective values of most preferred of dairy rasgulla procured from market. Rasgulla manufactured using lactic acid, lack sensorial attributes, hardness and color values and accordingly was found unsuitable for better quality product. Tartaric acid coagulated NDR had significantly higher protein, ash, total solids, energy content and protein digestibility content, as well as the best sensory quality evaluated. Thus tartaric acid gave higher overall acceptability of rasgulla and was found the most suitable coagulant for manufacturing non-dairy rasgulla.
